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'-KV-b^ [b^; (n-rf-^U) T^^V^-^A] y-:hifV-b. kfX [ b 'J 

^^t>'txm^^^^ti>x^:ho 
[0 0 4 61 

ailiE# 2004-3023829 
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^--y-. 20/ 



[0 0 4 7] 

)\M^i)^^-mM^^xh^^^ V:tuy ^ y iMi^^mu^' ')irvy ^ y) (i. 
m X. («^<7) ^ -ify-±y^ mM^ ^ ^ n -t vfefeii ^ i:' <^ V 7 y^^mM 

^Ltij^X^^o ^^^^.1-^2 -2 0(D-^\yy -i y tLXit^ j-^uy^ y'uMv 
y. i-yv-y^ 3-> ^^w-i-^'xv. 3->f^;i/-i-^>f->. 4-^f^;v-i-^>T- 

m^^M^Xh^^'')-^vy ^ y(DMm^ 1 3^^7n^7&-'^^L/;5^^i;'^J^LT 
10 0 4 8] 

^JT )V^)VT :=.y A/^^ Yy^ Vttz^tl^\^X±.<D7i^m-^^^^.^^'^^-t 

;UT;i/^::^'>A/N-r K^-f K;6^'J^lc$f t L < . ^U^- ^ mit^^ t \^X m-^^ y 
ifv^n [3.3,1] y :J->7&^'JRFt3$Jt Lv^o 
[0 0 4 9] 

}^^^^^y^-fm^^^%^xh^:^' ')t]yy^yt^ i3 mitm^^t^it^^ t 
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^-v^': 21/ 



(i) V -ri^mx-i)^^' «; t: w > 0 . i ~ 5 o g t . vM" y ■7'^;w 

1 0 0 0 $ 'J h^l^.^ ^tS^L, 0. 5~6BtrBimt$-ii:'2>o 

(ii) *iS75^if-'j T^^ft-e^b-i)'-}^"'; y^Dtiv^o. i-sogt. 5-100 

0 < 'J V h ;KDftE7Kf- b^t:K07^><h. 0. 1-50^ 'J 'j^h >iK^9-'-^' 
^ifv^n [3.3.1] yi-><DO. 0 5~ 1 0-=e;i//'; h;i/--r h ^t: Kn7 

^ h L, 2 0 - 6 5 "c-c- 0 . 5-24 mmmwir^o 

[0 0 5 0] 

■t^^tizx^^ (VI) tciott-2>V^^^7Km*T'^^Tifi-«S:^ 

(X) T'^ ^ti^y^r'V :^l^y > K^^-th i t i)^-^ # ^ o 
[0 0 5 1] 

[<b 1 6 1 

pi -OH (X) 

^"f. plWIBi:|WIfi|-eab>l)o 
[0 0 5 21 

[0 0 5 3] 

±iS<7)J: 9 ULTtfibtL/:: 1 3l^7cm^'^tf^^*T^^i^°'; :t 1/7 ^ ><7) 1 3 
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^-v: 22/ 



Mmir^m^i:^1r^it^'&t<DU^KfZ^U. Ji^O-SOOt:. iftL<iil 

0-2 0 ox:<Di^mr\ o~ i o 0BtrB^> L< (io. 5-5 omm^7t>fi:h 
< (i 1 0 ~ 8 0 °c<Dum-^^^ "9 . Minm^mmmii. 0-100 m^. l < 

, j:.^y-;i.^ ^n/NV-;u. tK^ t^TS^'^ifbtt^o 

[0 0 5 4] 

STt:. ±lfi— (VI) -CTfi^ti^'gm^'k^i-^yt'v tuy ^ >(Do-h. V 
^l/-7^ 'e?iJx.(f#^BS6 3 -3 0 5 1 0 4 -^<2r^^ t^c^^ tL-?):^-^*ffl 

. mm^£t'<7)^mmtMmt7icmt(D^^miKi:L''^^^. ^^^^a. 2) m- 

[0 0 5 5] 

^hiZ, ±fE-JlS^ (VI) X^^fl^'Mm&'^^-r^^') :^l^y ^ XD'^-tb. 

0!l;i{i~Makromol. Chem. Macromol. Symp. , 48/49, 317 (1991) 
. *)^v^{iPolymer, 43. 6351 (2002) -h'^c^^ tt^^^-^^fflv^-C. m^\t% 

V ^ T Mitf ^ t Ti^-e ^ o 

^tz^ _hffi— (VI) -e^$tL^'Btg^^;ti-'5>'i^°'>' :t 1^7 ^ ><7)^ V 
■b^li ;i/ 4^'^ v ^ ^i^ 'J :t 7 ^ > ±fE^JlS^ (VII) -e^ $ tt .5, tK^ 

[0 0 5 6] 

^fz^ ±iB-<s^ (VI) -e^$*L^'BHg»^^-r^*°'j^i/7'Y >{±. et^o 

ttliE# 2004-3023829 
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^-v: 23/ 



i;31^6Utl*A-r^;^-&t;^v^T{i, i^J^t^J. Am. Chem. Soc. , 124, 1176 (20 
02)tc^$tt^ J: 9 =^:^-a^^J^i-^-<i:75^^t^-^'5>o R^ti. m^IE^^ 1 ~ 2 0 

[0 0 5 7] 

y'uiiuy. -fT-y. ^y^-y. ;e-^-r>. T^y^j:tii^^\ifh 

4 -^>T->- 1 5 -^^-t >- 1 6-^-7°x>-l-^ 

s-y ^-y- i o -^yr-^y- i -^^--ji^^j: t(D^i[::^m 

u^-^^w.mMx-$>^^mmT)^::3~)i'm. 5-^^±ym. e-^y'r-ym. i 

-^^T-ym. 8-y^ym. 9 -r-tym^j: t'<7)7f^^:^ ^^^ymm. r'))v 

T<y. 5-^^^yr<y. 6 -^y'y-yr < y^j:t(D^^mT < ym. (2 

1 6 -J^jJ^'^v- 1 -^^-feV. 7--i-#^v-l 
-^■T'-rV. 8 --^^'-J^'^v- 1 -:^-^^T->. 9 -J^'-J?^v- 1 -y 10- 
1 -T-*-b>. 1 1 -ssu7^:^i/- 1 >T-'-t >^ir<7)^|&fpj^;^°^v 

[0 0 5 8] 

±fE— (III) T-^$tL^.-K';^p-7'f >IIPl<7)*^^c>(>^';;^^^^-r 
T.^uymm^i^t^ JilS— Jl^^ (VI) X'7rs^p,^'Bm&^^ir^^'')^uy 4 y 
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-^-v: 24/ 



(1) ±|E-^5^ (V) Icisv^T. W;e»^^;^;i/'-^'^->;i/^^'^tf*-r^^>^^P> 
mmi^-t. ±ia-^S^ (vi) tciou^r. VTi^^TKm^-e^^^^^n-etg^^ 

(2) ±ffi— JlS:^ (V) Hisv^T. W7!l^';^;;V'-K^v;i/^^'^tf*T-^b'2):^^^> 

(3) (V) (liJV^T. W;6^^7Km*^^tr*-e^)^X^ 

. ±IS-«S^ (VI) tCiJV^T. Vyi^'i^-K^v^T'^^TK^lc-Bt^^^/^-r 

(4) (V) tlioV^T. w^^^7Km*^^tf^-e^^;^^ix>|f##:^ 

. ±fE— (VI) lijsv^-c. V;*^;^?;!/^^^^;!/^-^^^^^^^^::^^^*^ 

(5) ±fe-^^^ (V) ti:fov^-r. W76^^7K^*^'^tr»-e*)^;^f^U->^^#:i: 

. (VI) HjoV^T. VT^^^^teTfct/X-^-^^^^t^-elfg^^^l- 

(6) ±fE-JlS^ (V) t;i5V^-C, V\r;&^'7Km*^-^tf*t^*)'2);^^l/>^##:i: 

. ±ffi-*^^ (VI) tcjoV^T. V7&^'m^^^y>^T-^;S^^^3'BHg^^:^ 

(7) _Lia— (V) tcjsv^T. V\^7&5^^^^^y->^^^tf^-t^^^^>^5^l/>S^ 

(8) Jiffi— (V) tliSV^T. V^;^)^^^/^^>r >^^'^tfS-e^^;^f-P>|f 

(VI) tcisv^-c. V;^>^~T5 y*-e*^*iStcWB^** 

(9) _Lffi— ««.(V) triov^r. V\^7&^/^^^'>^'^tr*t?^b^;^^^>^S# 

±fS-^^^ (VI) Hisv^T. V;6^^7Km&-e^b^5fe^timH^*^^1-^ 
^°'}^uy^ >o 

(10) ±fE— IS^ (V) tc*5v^T. WTj^'J^'-K^v^^'^tf^-eab'S^^^^^ 

t±lgE# 2004-3023829 
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^-v: 25/ 



(11) ±Ifi-^^5^ (V) tciov^T. W:^^r ^ y^^^is&-^^^^:^^]yymm 

(1 2) ±ffi-«S^ (V) H43V^T. Wt&^^T^ y^^^-^tf^T'^^ST^^V^SI^ 

(13) ±f£-is^ (V) tijsv^T. w:^^T^ ym^^tfmx-^^x^uzymm 

(14) ±fE-A^^ (V) tci3V^T. V\^;6^~-f y->T-:h- h^^-^tf^-r^^^;^^ 
kV^^S^i:. ±fE-Jfe^ (VI) tciSV^T. V;6«7KM*T*^^7^^t;W 

[0 0 5 9] 

^tc^tLT, ii#0. 0 1 ~ 1 0 0^^>'i'. L < (iO. 1 ~ 1 Ol§^;vt:'^ 
[0 0 6 0] 

K^A^mtLx^i^ m^\t^y ^^^^y. ^-f^y. -t^^y. T-ny 

. YTii y. f-hyr:^ y 4^ t^<Dmmm^it7Kmm. 'y^u^y^y^ ^ v 
^ u^y^ y^ v^n^^-if^, > f^;uv^ n-^^-9->^ v-^J' n;t ^ 
n^^^r>'=5ri:'<7)J!i^.^>fl:7K*^. ^^-t'^. ^ v I' > ^ i:'<7)^# 

l^;^'fk7K*IS. vi^nn^iS'^, i^nn.-}^;uA, vi^onzc^>, z^^uu-Xu 
y^y. h ^) ^ xjuj-^uy, ^nn^>4f>, v^nn^>-tf>^ 2,4-i/^no 
h;i/a:.>';&^^7)/Nnr>'fb^'fb7K^^. 1^^^^-'^. g^^J^^^l'> g^m7*^>'^^ 
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[0 0 6 1 ] 

±iE— (V) x-^^ti^^^u>mmi^t±%^—^^^ (VI) -e^^tL^w 

SI^^J^LTti. -e^Ox-t^Mm. sm-ftzi'J^. MTKia-fbffilS^^^cote^TK 
l-i^;i.-3- (3 - v^^;UT 5 y :/n kr;l/;^7;u.-Kv>f ^ K) Jg^J^>^ i:^<7) 

[0 0 6 21 

ifc. ±f£-is^ (V) T-^$tLa;^f-ix>M*#^±fe-AS^ (VI) -e^^ 
N, N- ^;i/T— >; tf^ijv^^ tr';^^, 4 -v^ ^;i/T5 y tf'j v 

1, 5 -vT-if e vi^n [4, 3, 0] J-jr-^-x-y^ l, g-vT^fe 
viJ'n [5, 4, 0] -i^Vx:;^- 7 ). _ n - y-f-;UT ^ N-^^ 

V ^ A , n - ^u- ^ A ^ iro T ^Ji'fb-^tflS =5r ^>&^^^tf tt^ o 

[0 0 6 3] 

±fE-i^^ (V) -e^$iti^;^^p>MWj3j:(:K±fs— (vi) -e 

')r^t^mtL. c:tL^'etL'etL?^fDi-^±ffi-j^^ (VI) XTT^^n^-Mm^^ 

tBiiE# 2004-3023829 
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^-v: 27/ 



[0 0 6 4] 
[0 0 6 5] 

*^^tC7K^^^*i-'6^-i^°';:tl/-7^ ±fe— fl^^ (VI) T^^tL.i,7K^tI 

[0 0 6 6] 

^ ^ ^ >; ;vm{i> y^m<7)yim& l L. 0 . 1 ~ 1 0 0 ^ 

$f5L<{iO. 2 ~ 5 0*;K^>IEH-efflv^(btL^o RJc^SJg{i> ii-^- 1 0 
0-1 5 0 t L < ti 0 ~ 1 20 VX$) ^ . SlSBtFaltij®-^ 0 . 1 ~ 4 8 B# 

Pel. L< {iO. 5~ 1 2B#rBl-e*^o 
[0 0 6 7] 

ailE#2 004-3023829 
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z<Dii^iz Lx±m—^^^ (III) (IV) -e^ ^uy ^ 
yv- (CD iixzf (C2) T&^Mii^tL^o 

^^T. ^ y-^^^^y-^- (Cl) i3J:t/(C2) ^#^*m^*)'2> 

vMi2«^j^:JL±**m'^. s/if± (Cl) is etc/ (C2) /&-ib«{dm^^^^< t 

[0 0 6 8] 

(D) (i, ^^-;^^^l&fO|g^^^^^< t ^>-o;g-r^^#<i:^tf 

Hmig'^T'^)^o ^<7)j;^^^^'fi:^t?<7)^J^ LT(i. (y^) ri^';;^^. ( 
>{^) ^I'^y (y^) Ti? ^u^j:-^;!^. (y^) Ti^';;w^-n 

^i^x (>«^) ;i/^-f yr^;w. (^^5^) ^i/^- t e r t -T"^;!^. 
(y ^) Ti^i;;i^^-n-^>f^;w. ^) r ^ ^) vi-^^y)\^^ (y 
^) >; n^:^v;i/, (y ^j') T ^5"; n -^7°^;^. (y^) 

. (y^) ^w^-yi^^u. (y^J^) Ti5";;u^h;u^;i/. (y^) r^^'J 

- 3 -y h ^ (y^) ^l^^- 2 - KndrvJ:-^;^. (y^) 

Ti^ 2 -1:1 Kn^v7°n tr;l/, (y ^) 'j ;u^y>T-T ^i^^ (^ ^ 

) T^J' v^i-^i^'; vv^v-. (y^j') TiJ"; >'v^2 -T^ y y- (y^J^^^ 

^^-9--r K#». (y^) Ti^ 'J h >; y^i^^tny f^;uy (y^) T 

^ >; ;i^^2 - h 7;u:tny (y^) Ti> 'J ^i^^2 -/^•-•7;^:t n 
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^) >'W^2 ^) T ^l^^ 2 -/n'- 

y 7° n k: ;nf ;v i - T- (^5 If ^ ;u - 7^ -=6 y -7 - . N - if ^ ;w ^ ^" V 
-r>T-*>. ^vfT-y. m\:\£=-)\^. tl'fbif-'; -r'^. m-fbr';;!-. t'J 

o Cttib<7);t^>fb^t?{i. #®T% ^ fc{i2a«J':ll±^a<^^t>-iirT^^ (D) 
[0 0 6 9] 
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-^-v: 30/ 



X^^MmtLX^i. CuBr. CuCK RuCK RuC12. FeCK 

Fec 1 2^ti:mfF-r^zt-fy^x^^o mm^m^^^m^. -eo^fflititHg 
0 0 uftL<iio. 5-50 mMxh^o t fz. Km^.'px-<Dmm<7)mm 

[0 0 7 0] 

>:fej:LK^vi->^c7)^#j^,^'fl:7K«.^.?#^l. ^y^y. ^^^y. ^y°^y. 
t^^y. yi-yi3Xxfrijym<Dmmmm\:yKm^^i^m. z^^u-^^^y^ > 
xj^^'iryisXX/Tlj \L vui-y ^ uy<DX^ ^j:mWWimiit:i(-m?h'Mm 
, ^u)V^y^y, -j^u ju^y-ify, h ^ n;L/^>-b°>, iM.it^^uy. ^ 
D n izgmjb^*i5 J: J/t- h ^ ^ n y^<Di^mitRit7i^m^^mm 

ioiJ/vy f^;uy ^ V- h^<7)-x-y.7";i/^v#|», i/y vji^;^^ 
<^)J;d^^-T-;uM?#^^=^*)tf'i>-^:7&^^-ei^o ^^^^ 7fc=Sr^^h LT. MM 

m^LxmmLxii x^^o tfz. ^ith(Dmm<Di^m^zX'^x. KBmm^—^ 

[0 0 7 1] 

-MT-(i5^v>7&^ -1 00^-2 50 VX^^o UtL<ii-5 0X:-1 

8 OVX^i), Mt^if i L< (±0t:~ 1 6 OVX^^o KfBlim^iZ X -^X^B^ 
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^-y: 31/ 



[0 0 7 2] 

7^ h Vuy^y (THF) . -ty^^^-i;/,^ i/y')Afj:t:(DJ:^--f)l^^M 

\^^^zt^^x^^o ^xi>. ^^m^it7Kmtsc-T)i^^mm:^mtL<m^^h 
ti^o m-^- 1 0 o*c~ 1 0 or. L< {i-8 or-s or. 
itt L < {±- 7 0 r- 7 0 t:<^m'&"?ajg-r\ i ^m- 5 o o Bfrei. l < (± i 
0 ob#Fb1. i jj^e^i l < (i 1 5:0-f^~i s oBtrB^/^-itTHM^tL^o 

[0 0 7 3] 
[0 0 7 4] 

(X^I4) 1 smytm^^ts-m, tK^*. T^y^. jL.-jf^v^. :*;i/4^~^->;i/ 

-um^^^^i-y^ym.^^ (E) ^-^^-r^xfio 

(XS5) TfB-«S^ (VIII) 

[0 0 7 5] 
['fbl7] 

P2-S (vm) 

(VIII) 4^. S\t^7-uw.l'tfz{t^7-uw.l'^^tsmx^^ ^ p2(i.-Ki; 

■^vy ^ ym'kmi^hz^'^^^^yy V^^')-7-m.x^ho ] XW^fih^^K-U 

(xme) ±uxm4xnhixti'^m^^m^i-y ^ y^^i^ (e) ±m- 
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^- V : 32/ 



(VIII) x-m^fi^Mmiz'B^^'^^-r^^'^} ^uy ^ >mm^m^^'7y V 

[0 0 7 6] 

(CI) ^)^v^i (C2) ^^^M'^"S7t:(±2aSJ^:J.±^**'^-1--i)75\ 

t/iti (CI) iixn {C2) i)^hmi£i^^^'>^^j: < ti> lmm<7)•^^^'e^•^- 
(VIII) -ea$tL^*°';:t^7'f >fJiiI^^i?*7 7 h:t?';v-(±. -^(D^^izm 
[0 0 7 7] 

XfI6(i. tulSXfi4 tiJ: l9t#^tt/j'Btg*'aW^^7^ ^M-g-^ (E) 
mUJ:m5iZX^nhiXfz±U—^^ (VIII) -e^i^tt^^j^icWflg^^^-r^ 

ho i<^Xfl=^^M1-^^0. XIEWtg^^W^ >fi^^ (E) ff^lC^t 

fihm^&t^ ±fS-|^^ (VIII) -e^$;{x^i>''^7 h^-KU-^-ff^ti-a-StL^Tt^ 

(1) _tfS^Hg»'^^;i-p-7'f >m^#: (E) (7)9 *>. -BH^^i: LT:^;i''-}^'^v 

^m-^^.?:. XfS-^^ (VIII) tiioV^T. St^^'tK 
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^-v: 33/ 



(2) ilfi-BBg^-^^^l/^-f >m^# (E) (7)9 'Bife^.h Lr;^>'i''i<^v 
^l^^^^-r^SpJ-l^^-f JilE— (VIII) tliSi/^T. StJ^^T 

(3) ±IfiWH^*^W:tl^7-Y >m^#: (E) <D^%. tlig^t LTtR^*^^ 
i-^:tV7'f >m^#:a:. ±ie— (VIII) tCjSV^T. S^^^j:-'-}^°^v» 

(4) ±m'Bmm^^^uy^yM^i^ (E) od^. miig^i: LTtK^*^^ 
ir^:t]yy ^ ym^i^t^ _tfe— (viii) tcjsv^r. S7i5':^;v#^v 

(5) ±m'Bmm^mtuy (e) 09*>> tt^st lttK^^^w 

(6) ±m'Bmm^m^uy ^ ym^i$- (e) 09*>. mg^t trm^Nn^-^ 

(7) ±fE'tt^*'^W:t^-7^ VS-^^: (E) (D^ib. Wh^^^ LT^^^or> 

s^wi-^^w^-f >m^#:t> ±§e— (VIII) icisv^T. st^^'t^ 

(8) ife-BHE^-a-^^l-^^ (E) <7)9*>. miig^^ LTtK^S^* 
i-^^^-W^-f >m^ff<!:. ±fe— (VIII) tw^fev^T. S7!>^v^^<5^>^ 

(9) ifEWt^^-g-^^l^^^ ^m-^fr (E) <7)9*>x ttg*^ L-CJ^;i^-^v^ 

ailiE# 2004-3023829 
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^-v: 34/ 



^>^-t;htuy ^ >m^i^t^ JilE-^^ (VIII) cisv^r. S7&^^7Km* 

(10) ±iBtHi^'^w^i--7^ (E) 0 9^, mmtLxr < y& 

^mt^:^ i^y ^ >M^i^t. ±fE— ji^^ (VIII) iiiov^T. s-/}^ij)^ 

^^■th-^xyy ^ ym^i^h^ ±iE— (viii) tiiov^r. s>i)m^^ 

[0 0 7 8] 

^Mmmm^^^^v-y ^ ym.^^ (e) ±ffi-jis^ (vm) r-^^tt^* 

±idxfs 4-6 * jiii^^iffei- ^ ^ ^ J: 19 . ^§tm(o^' ^yh^°')-7- ^mm 
±m(D:fj-mzx ^^mLfz^yy h^i^v^-n. m^iizm^^timm^^RjB<o 

[0 0 7 9] 

[mmm] 

[0 0 8 0] 

mmm 1 ] 
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(1) ^i^n-ty-T-co^^ 

[*j^A HbJ^^W>-^nt: uv^m-^^ (EPR) O-^^] 

0 m 1 iXfi. > 2 0 >; y h h . t: > 8 0 7 h -(W/ h ^P^v^ 

j2itf>r .hicj: l9M:fcJ:t/M*a^^^$-it;to -ecof^. 5 0 rtCTMAO^ A 1 
^^•e 2 0^'; X Xf-Jiy > ^ v\x^;u n a v n ij K o . 

0 2^ ';-t;i/^^]D^TS^-^r?^$&L7^Co #i±T. 5 OVX-l 2 o^ms.^^^fz 

Ti^mwL 1 0 0 m 1 5 mm^\^. ^ ^ ictk i o o m i 2 mmmk. wm® 

7K«m-^^5'*^v>^A-e$£:^L. i5^-^;^7^ (G3) x-^mLxmm.'^^''^- 

X^.^m.m(D^4 18. 7g^t#fCo iS^i^" ';v-<7)55^^^4 (EPR 

^GPCICJ: i9ilj^L/s:^C;!). Mwt&M 6 9 0. Mn75M 3 0. Mw/ 
Mn{±4. 0-e*>ofco S7t> I R^^WtCJ; «5M*°'>'-^-<7)7'niil/>-^i{i4 
9mo 1 %-e*)l9. T^^e-'J T-'>S{i 1 0 0 QmM^fz^ 2 7. bm^tfiX 
v^/io t#^;IX7t:^S^e-'; T-'^^-^^tE P R 1 0 0 g ^5E^M^«^L/i 1 L<7) 
;^r^xMRjSf?tcA:jx> h;uj^>5 0 0m \iiX.xfV^ y-f^)vr)V^:^^2^\i 
KU K5 Om 1 ^]!jPx.T 1 \ QX:X ^nmimMW^kfr-ofzo ^<7)J:9HLT5K 
1 <bE P R ^^ts Y )^J^Z^mWiinfZo 
[0 0 8 1] 
[*«^0H<kEPR(7)>^^] 

X.. m^^i^'ku^tiiij^h 1 0 0 -7 h;i^/'h(7)rL»-e7B$PHm#&Lo-cftt;^cf^. 

^?R^:^iSii-+t;^L. 1 NJta^7K^iR3 0 Om 1 -e3IiI^^L. $^tC7K2 0 
Om 1 -e2Iiligfe^L/::o W^^t^MTK^i^v^''^ v^^i, ^jp^-^^j^L-/;:!^^ 

^v^^y^^i'^-- (G3) xhy^x^. hWi^im^ik. nhfifzn^^^)\^mon^ 

1 0 mfi\M^^m LT107. 9g<7);^-^ <; - =^^#;^Co 

1 0 0mg^2 S^-eO. 6m 1 <7)S i> o n.-^;i/A 
7t-9->y;i/=^lH-NMR (0:2^mT-^J EOL GSX-2 7 0) $:fflv>T55- 
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iJf^is-^oT'ct 3. 3-3. 6 p pmtcii Kn^v;i/^t;|^^i-^^^ 

8m o 1 %t^m^tLfJo 

[0 0 8 2] 
Hbl 8] 

CH3 

HO— CH2—- CH— p ( p itT^ y -e-si) 

[0 0 8 3] 

[E PR-7^u^y-7-(D^m] 
5^5tMSmmL/c2 0 Om 1 2P7^;^ntc. ±iSlC-C^#^>:ix;t:5KSO H'ftE P 
R 5 0 g^AtL, h ;u j:. > 6 Om 1 i3J;U*> ij ji^;VT< > 1 3. Om U 
p< ^ V n 'j K 1 8 . 3ml ^rmx-XMi^-r: 1 8 BtP^«#L7^Co nhfifz 

^)S?ft^ 1 NJt£^7Kv§?R 2 0 0 m 1 T 3 mm^L. ^ h IItK 2 0 0 m 1 "C 3 mm. 
mk. W^S^MtK^^^-^^J^'t-^ v-^A-e^^LfCo ^J'-^^^^-'U^- (G3) t? 

')(k^^)-^-^'^fzo ^<7)'-^°';-7-3 2. 4 g ^^^-9->H^filt. ii^i^^u-^ 
hi>'^-7^ -tcj: i9fflML-rt#i^fe:t^;M^'-^°';-7-2 2. 4g^t#/io f^'-KU 

•7-<7):^^4 (EPR^#) P CtcJ: t)?piJ^L/i<!: Mw56n 4 0 0> 

Mn;6^'5 8 0. Mw/Mn = 2 . 3t?abo7to 
^.if V-^- 1 0 Omg^ 2 srr-O. 6m 1 <Ofi^ n nrj^^l/A H^jlif $-^T# 

/j-^f >:7°;w^ 1 H-NMR (B^mT-fiJEOL GSX- 2 7 0) ^fflv^T^t 

;^^:fc>l^o/j<?: i;^, EPRli^c?< i/Cfi-)\^(Dmz\>Xr<7)i^':fir)Vi)tl(^^^^ 

ixfzo dl. 95ppm(s> 3H;=C-CIi3) > ^3. 8-4. Ippm 
(m. 2 H ; -C00-CJi2 -) . d5. 55ppm (s. lH;Cii2=) 

. ^6. Ippm (s. 1H; Cii2 =) o f ^^*>> iiiT<7)m^ i^tl 9) (D 

^i^i:mt^EPR-7^u^y-7—fy^:^-r;h^t^mmLfzo tfz. m^m:^^ 
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CH3 

CH2— CH— P ( P ItT^ y "7 -SI) 
[0 0 8 5] 

(2) tK^S-b-^'-K'; Ji^^> (PE) (D^ff^ 

a^®m^*t/i 1 L:^*^>^Mm^f?t;. h;l^J^>9 0 OmL trAtL. J^^W>;^r 
7. (lOOL/h) ^mM'^^tiiifh. \-^):^'r)\^T)\'^=-^I^(D7.\-'y^mU 
(1. OM h 5. Oml (5. Ommol). \Q)-^yy-'^ 

y-l-t-)\y 0. 8 Oml (4. Ommol) ^iUK.. 5 O^-^b^mUW 

Lfzo ^mmmmW:^tifz2 omLz^^uy^yy7.znz, rie ('fb2o) 

u-ty 17. 6mg^Att, p{^;UT;w^^-9-> (MAO) <7) h ;Ua:.>v#?i^ (A 
1=1. 3 7M) 1. 14ml im^. 1^1 0 fpmWlWLfz'ik. ^(OmM'kM^m 
mi<^mnLfZo :^^VyiS7. ^10 0 \./\iX-mM.^^ti:ii-h. 5 0°C-t: 3 55- 
r^m^ (6 0 0 rpm) X^fZo ^ V r^;i/T;V3 (15ml) tjtJ^^ (2 
ml) -eRt&^#iJi^-t-. 2 L<7)^ ^y-;i.Hvir'-^°';-7-=^W{±i$-*/^o —Hfe 
$t#^-ti-7'ct^. ;i'i^--e^ilL. tfibtt/i.-^-'J-r-^ 8 0°C. lOT 

o r r<7)2^I±^f4iTt?l OB$rBl$£^^-tJ:^ 10. 0 9 g <7)a:.^ Ix l 0 - -i^ > 

(GPC) -ei»^ff<7)^*> 2^;j^'';-7-<7>^T-»{i> '-Ki/^i-v^^i^*^^?- 

s (Mw) 0 9 3 0 0. (Mw/Mn) (i. 3. 0 AX^h^tZo 

lH-NMRSlJ^<7)^^;d-^. SA^tt/i^r^y-^- ( 1 0 - ^x-t 1 - 
^->'V') ^*{±> 0. 7 8mol%-e^>oy::o 
[0 0 8 6] 



[0 0 8 4] 
[^b 1 9 1 

CH3 o 

H2C= 
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lit2 01 




[0 0 8 7] 

(3) 7mm^^PE(DM^mtt^m^(Dmm 
[ 2 - r n ^ V 7*^ V p e (D^m.] 

±iat:1#ibtL/^, jE-^ix^/l 0-'>>7"~-b>- 1 -^t-^l/^m-g-ft: (Mw : 
1 0 9 3 0 0, Mw/Mn ! 3. 04, : 0. 7 8mo 1 %) 

8. Og*^ ?ii3 — iJ)V7.y-y-i:ty)Hiftz5 0 OmL2ni-^y'7:^::iliZ 
Att, -t^mmm^LfZo ^rnVJl^^i-ys O Om l ^JPx.. 9 OVX-^'V-^-:^^ 

7 8mU 2 -7~n^^ y7'^';;i/7'n < K 1 . 3 2 m 1 ^'e;^^-e■t^^^. 

Jnt. 80t:T-3Btp^i)niL«#L7to i5'y-;i^2 Lti-a^'WttJL/j*''; 

;w^-T-?ijlLf^o ^oiiii, :7.y 4 -±<7)7i-°') •^- 
i ^ y - )\y i 0 0 m I -e sm. 1 Nia^ 1 0 0 m 1 Tim. y^y-)v\oo 

m 1 -e2lPljllI^v5fe^Lfv:o -i^'V 'x'- ^50t:> 1 0 T o r r (7)-^BE^#Ttr 1 0 
F^^Jt^-^ty^Co 1 H-NMR<7)|g:^;5^ib, a =4.05-4.09 ppmtl*^^^^^> (- 
CH2-0C0CBr (CH3) 2) ^ = 1 . 83 ppm IC ^ ^ ;U (-CH2-0C0CBr (CHi--< T O H 
K n ^ V )Vmi)H^^ ^itfz2-y'u^y( y «; )Um^m P E tL/c ^ O .h 

[0 0 8 81 

(4) PE-g->i^'; (EPR-^i^n-ty-y'-) ^yy V^V^-<r>^^ 
M^MmW^^fLfz 1 0 Om 1 2 -^n-^^ yy^') 

)\^mmMPE 0. 2 3 8 g (*^B r :0.07imnol) . -^i^U^y^- (MAEPR 
) 2. 1 2g (2. 0 9inmol) *V^tL. K^'K>':7°T-|l5^^. M^em^SHIil il 
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t/Co M^^^T^ :^'ft^lO mg(0.0 7mmol)> o-^v^> 6. 7 m K N 
, N, N', N', N"-^>iS'^^;UvJ^^l/> h V > (0. SMo-^vl^ 
ymwi) 0.2 8ml (0.14mmol) ^WM-^^JPx., -t A 4^ ^ I9 

0 0ml (D ^ ^ y - )\^l,zmW~m,W.WLfZo mmLfz^')-^-^^y:^y^)]^^ 

-Tiisij L. '1^°'; -7- ^ 8 0 i 5 t o r r (7)?^/±##T-t? 1 0 

. 0. 4 0 gO^-K'J -^-^^tt/io 

iH-NMRii^J: : MAEPR (w t %) =6 0:4 0 OM^CO 

.ix'i; jL^l/^- g-7jf «; (E P R-7^n^/-7-) 7 h :}^°'; -7-=^t#7to 

[0 0 8 9] 
C*»!) 2 ] 

M^a^MJ^^ttfc 10 0ml -797^311, mmmix-^j^Lfz2 - 

zru^y(yy^^))l^mmMPE 0. 2 3 8 g (5^j^B r : 0.0 7mmol) :}3 J:^/-^ 

(MAEPR) 0.71g (0. 7 Ommol) ^v^tt. > 7°t:-M^. 

Sm^sm^^J^LT^Co S^^-i/lLT> M:imil) 10 mg(0.0 7mmol)> o-#v 
6. 3mK N, N, N', N', N" ^ ^ v^-^ 1/ > h U T 5 
> (0. 5M o-^v^>^?r) 0. 2 8m 1 (0.1 4 mm o 1 ) > ^ ^ ^ V 
y^)\y (MMA) 0. 37ml (3.49mm o 1) "kM^AMx.. -t 7°^ A ^ -v 7 
M^i-^^^fzo 12 0t:ti#raL. mWL^j:i)^h7nmKl^^^^fzo i^zi-Vy^v 
^;^=i^7K7K-e<t*PL/:^> p« ^5^y-;u^1j5ml^SP;i;RfD*#lh$-fr. 5 
0 0ml (7)^ Bfeit^LT^Co *>fmL/i*'';-r-=S:i^*^>?>-7^ 

--eitjij L. '-^"i; -7- =^ 8 0 l 5 T o r r (7)jgcffi^#T-e 1 0 0#fBmi^$-iJr 
. 0. 4 8 g<7).-K>; ^-^r^tT'^o 

iH-NMRilj^i J^^l/>' : MMA : MAE PR (w t %) = 5 2 : 1 
8 : 3 0(Oa^(r)P E- g- (MMA-g-EPR) i^'^ 7 h ?r#7to 
[0 0 9 0] 
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#M2 0 0 3 -0 6 9 4 6 8 ^-v: 1/E 

mm 

[mm] mm ttg* im-t^^°')^i-y^ ^^^j^vy^ ymm ^ -a-^-r 

TIE-«S^ (I) -e^^tL^«fiS;^fi (A) <!:Tffi-Jl£^ (II) X- 

CH2 — CH— CH2— CH— 

Ri R2— X — 
( I ) (11) 

(I) (II) RMtm.mw.i-mn 2 o<DmtAm^. ii^mw.i'^fz 
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m m A m ^ m m 

mm^-^ [000005887] 

1. ^'^^EB 1997^10^ IB 

2. '^M¥>^B 2 0 03^11^ 4B 



£bliE#-^ ailEJlf 2 0 0 4 - 3 0 2 3 8 2 9 



